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(57) ABSTRACT

An image forming apparatus includes a fixing device. The
fixing device includes a rotatable endless fixing member, a
nip forming member arranged inside the fixing member, a
pressing member in contact with the nip forming member via
the fixing member, and a heating source configured to heat the
fixing member. When an abnormality occurs in at least one of
the fixing device and other devices included in the image
forming apparatus, a rotation of the fixing member is stopped
prior to stopping a rotation driving of a discharging unit and,
after stopping, the fixing member is controlled to rotate.
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1
IMAGE FORMING APPARATUS INCLUDING
A FIXING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a continuation of U.S. patent
application Ser. No. 13/762,919, filed on Feb. 8, 2013, the
entire contents of which are incorporated by reference herein,
and claims priority to and incorporates by reference the entire
contents of Japanese Patent Application No. 2012-026060
filedinJapanon Feb. 9,2012 and Japanese Patent Application
No. 2012-282400 filed in Japan on Dec. 26, 2012.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image forming appara-
tus such as a copying machine, a printer, a facsimile, or an
MEFP having functions of at least two of them.

2. Description of the Related Art

Conventionally, the image forming apparatus in the above
form that utilizes the electrophotography has been widely
known. Its image forming process includes forming an elec-
trostatic latent image on the surface of the photosensitive
drum that is an image carrier, developing the electrostatic
latent image on the photosensitive drum to visualize it as an
image by the toner that is a developer, and transferring the
developed image to a recording medium by the transferring
device so as to cause the toner image to be carried. Then, the
toner image that has not been fixed on the recording medium
is pressed/heated by a fixing device to fix the toner image on
the recording medium.

The fixing device comprises a fixing member and a press-
ing member, and the unfixed image is heated while being held
by these fixing member and pressing member, which causes
the developer, in particular, the toner included in the unfixed
image to be melted and softened and penetrated into the
recording medium. Thereby, the toner is fixed to the recording
medium.

In this type of fixing devices, when the fixing member is
heated up to a predetermined temperature by a heat source,
with sufficiently short heating time before the predetermined
temperature is obtained, the preheating process under a
standby state can be omitted. Consequently, the consumption
energy can be significantly reduced. In order to achieve this,
as the fixing member, members with low heat capacity, such
as a thin roller or a belt comprising a metal base member and
an elastic rubber layer, have been widely used. Further, for the
heat source, rapid heating has been realized by the use of the
IH system having higher heating efficiency, such as a ceramic
heater, as well as a halogen heater that heats the fixing mem-
ber by radiant heat. The fixing devices having these arrange-
ments are disclosed in Japanese Patent Application Laid-open
No. 2007-79040, Japanese Patent Application Laid-open No.
2010-32625, Japanese Patent Application Laid-open No.
2007-334205, and Japanese Patent Application Laid-open
No. 2008-129517, for example.

A heated area heated by a heating source and a fixing nip
are different in position, among these fixing devices, in par-
ticular, a device in which a fixing belt is configured to be
hanged between a fixing roller and a heating roller, a device in
which heating is made by the IH system, and a device that
locally heats the fixing member by offsetting the setting posi-
tion of an embedded halogen heater (partial heating system).
Therefore, even if the fixing member has the heated area that
is heated to arelatively high temperature, the heat of the fixing
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member is transferred to the recording medium passing
through the fixing nip portion in performing the image fixing
operation, and thus the temperature of the fixing member may
not be extremely high. However, under a state where the
rotation of the fixing member stops such as at the time of
completion of the image fixing operation, the remaining heat
(residual heat) of the heating source may cause the fixing
member to be in an overheating state even if the power supply
to the heating source is stopped (when sheets are in a succes-
sive conveyance, much larger heat is accumulated inside the
fixing device). Alternatively, even when the remaining heat of
the heating source does not cause a big problem, the remain-
ing heat of a reflector, a stay, or inner air heated to a high
temperature may cause the temperature of the surface of the
fixing member to rise after the rotation stops. Further, in a
case where the heated area and the fixing nip portion are at a
distance, partial heating with a relatively high temperature is
made at the heated area so that the necessary heat can be
obtained at the time when a part of the belt heated by the
heated area moves to the fixing nip portion. Therefore, unless
the heat of the part of the belt is dispersed, that part of the belt
will be damaged. The fixing member is likely to have such
problems, in particular, in the fixing device comprising a
fixing member that is further thinned to have lower heat
capacity for the reduction of warm-up time or the reduction of
consumption energy.

When the image forming apparatus in which the fixing
device of the partial heating system as described above is
installed suddenly stops due to an occurrence of abnormality,
only the portion which faces to the heating source of the fixing
member will be heated, causing an uneven temperature dis-
tribution in the circumferential direction of the fixing mem-
ber. Therefore, in the fixing member, a difference in thermal
expansion occurs between the portion facing to the heating
source and the portion not facing to the heating source. As a
result, the portion facing to the heating source is forced to
expand in the axial direction, while the portion not facing to
the heating source is maintained. Also in the portion facing to
the heating source, the portions near both ends in the axial
direction of the fixing member lose their heat and thus have a
lower temperature than the center portion in the axial direc-
tion. Thus, the center portion in the axial direction of the
portion facing to the heating source of the fixing member has
the thermal expansion to the highest degree. Therefore, the
center portion of the portion facing to the heating source of
the fixing member is highly forced to expand outward in the
axial direction while the portion not facing to the heating
source is maintained. Thus, the center portion of the portion
facing to the heating source is unable to expand outward,
which causes so called kink that is a plastic deformation to
warp inward. There has been a problem that the kink occur-
ring in the fixing member then develops to an abnormal image
and further causes the fixing member to be broken.

Therefore, there is a need for an image forming apparatus
that does not cause the breakage and the like of the fixing
member even if an overheating occurs in the fixing member
when the fixing device suddenly stops due to the occurrence
of the abnormality.

SUMMARY OF THE INVENTION

It is an object of the present invention to at least partially
solve the problems in the conventional technology.

According to an embodiment, there is provided an image
forming apparatus that includes a fixing device. The fixing
device includes a rotatable endless fixing member, a nip form-
ing member arranged inside the fixing member, a pressing
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member in contact with the nip forming member via the fixing
member, and a heating source configured to heat the fixing
member. When an abnormality occurs in at least one of the
fixing device and other devices included in the image forming
apparatus, a rotation of the fixing member is stopped prior to
stopping a rotation driving of a discharging unit and, after
stopping, the fixing member is controlled to rotate.

The above and other objects, features, advantages and tech-
nical and industrial significance of this invention will be
better understood by reading the following detailed descrip-
tion of presently preferred embodiments of the invention,
when considered in connection with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an entire view illustrating an image forming
apparatus according to an embodiment of the present inven-
tion;

FIG. 2 is a view illustrating a cross section of a fixing
device installed in the image forming apparatus of FIG. 1;

FIG. 3 is a view of the fixing device of FIG. 2 viewed in an
axial direction;

FIG. 4 illustrates changes in temperature of a fixing belt, in
which a graph (a) shows the change in temperature when the
fixing belt is rotated until a discharging roller stops after a
heater is turned off and a graph (b) shows the change in
temperature when the fixing belt stops at substantially the
same timing as the turning off of the heater;

FIG. 5 is a graph illustrating changes in temperature of the
fixing belt when the temperature of the fixing belt is moni-
tored to rotate the belt as necessary after a fixing motor stops;

FIG. 6 is a table illustrating types of abnormality occur in
the fixing device and processes thereto;

FIG. 7 is a flowchart illustrating a process at the time of the
occurrence of an abnormality of the fixing device;

FIG. 8 is a view illustrating a temperature profile after the
occurrence of an abnormality of the fixing device;

FIG. 9 is a block diagram illustrating an example of a
control device which performs the control of FIG. 5;

FIG. 10 is a view illustrating a cross section of a fixing
device according to another embodiment installed in the
image forming apparatus; and

FIG. 11 is a view illustrating a cross section of a fixing
device according to yet another embodiment installed in the
image forming apparatus.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of the present invention will be described
below based on the drawings. It should be noted that, in each
drawing for describing the embodiments of the present inven-
tion, in order to simplify the description, the elements such as
members and components having the same function or shape
are provided with the same reference numerals as long as they
can be identified.

First, with reference to FIG. 1, description will be given on
the entire arrangement and operation of the image forming
apparatus according to an embodiment of the present inven-
tion.

A printing apparatus 1 is a tandem type color laser printer,
and the middle part of the apparatus unit is provided with four
image creation units 4Y, 4M, 4C, and 4K. The image creation
units 4Y, 4M, 4C, and 4K have the same structure except that
they contain respective developers for the different colors of
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yellow (Y), magenta (M), cyan (C), and black (K) corre-
sponding to the color separation components of a color
image.

In details, each of the image creation units 4Y, 4M, 4C, and
4K includes a drum-shaped photosensitive element 5 as a
latent image carrier, a charging device 6 for causing the sur-
face of the photosensitive element 5 to be charged, a devel-
oping device 7 for supplying toner on the surface of the
photosensitive element 5, and a cleaning device 8 for cleaning
the surface of the photosensitive element 5. It should be noted
that, in FIG. 1, for the image creation unit 4K only, the
reference numerals are provided to the photosensitive ele-
ment 5, the charging device 6, the developing device 7, and
the clearing device 8, and the reference numerals are omitted
for other image creation units 4Y, 4M, and 4C.

An exposing device 9 for exposing the surface of the pho-
tosensitive element 5 is provided under the image creation
units 4Y, 4M, 4C, and 4K. The exposing device 9 includes a
light source, a polygon mirror, and an -0 lens, a reflection
mirror, and irradiates a laser beam onto the surface of each
photosensitive element 5 based on the image data.

A transferring device 3 is provided above the image cre-
ation units 4Y, 4M, 4C, and 4K. The transferring device 3
includes an intermediate transfer belt 30 as a transfer element,
four primary transfer rollers 31 as primary transfer units, a
secondary transfer roller 36 as a secondary transfer unit, a
secondary transfer backup roller 32, a cleaning backup roller
33, atension roller 34, and a belt cleaning device 35.

The intermediate transfer belt 30 is an endless belt and is
extended in a tensioned state by the secondary transfer
backup roller 32, the cleaning backup roller 33, and the ten-
sion roller 34. Here, the intermediate transfer belt 30 is
adapted to revolve (rotate) in the direction indicated by the
arrow in FIG. 1 in response to the rotation driving of the
secondary transfer backup roller 32.

The four primary transfer rollers 31 and respective photo-
sensitive elements 5 interpose the intermediate transfer belt
30 to form primary transfer nips. Further, a not-illustrated
power supply is connected to each of the primary transfer
rollers 31 and a predetermined direct-current voltage (DC)
and/or alternating-current voltage (AC) is applied to each of
the primary transfer rollers 31.

The secondary transfer roller 36 and the secondary transfer
backup roller 32 interpose the intermediate transfer belt 30 to
form a secondary transfer nip. Also, similarly to the primary
transfer roller 31, a not-illustrated power supply is connected
to the secondary transfer roller 36, and a predetermined
direct-current voltage (DC) and/or alternating-current volt-
age (AC) is applied to the secondary transfer roller 36.

The belt cleaning device 35 has a cleaning brush and a
cleaning blade provided so as to come into contact with the
intermediate transfer belt 30. A not-illustrated waste toner
transport hose extended from the belt cleaning device 35 is
connected to the inlet of a not-illustrated waste toner con-
tainer.

The upper part of the printer unit is provided with a bottle
accommodation unit 2, and four toner bottles 2Y, 2M, 2C, and
2K each of which contains the toner to be supplied are
mounted to the bottle accommodation unit 2 in a removable
manner. A not-illustrated supply path is provided between
each of the toner bottles 2Y, 2M, 2C, and 2K and each of the
developing devices 7, and the toner is supplied via the supply
path from each of the toner bottles 2Y, 2M, 2C, and 2K to each
of'the developing devices 7.

On the other hand, the lower part of the printer unit is
provided with a paper feed tray 10 containing a sheet P as a
recording medium, and a paper feeding roller 11 for carrying
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out the sheet P from the paper feed tray 10. Here, the concept
of'the recording medium may include not only plain paper but
also cardboard, a postcard, an envelope, thin paper, coated
paper (coat paper, art paper, and the like), tracing paper, and
an OHP sheet. Further, although not illustrated, a manual
sheet feeding mechanism may be provided.

Inside the printer unit, provided is a conveying path R for
carrying the sheet P out of the apparatus from the paper feed
tray 10 through the secondary transfer nip. In the upstream
side of the secondary transfer roller 36 in the sheet conveying
direction in the conveying path R, provided is a pair of timing
adjustment rollers 12, called resist rollers, as a conveying unit
for conveying the sheet P to the secondary transfer nip.

Further, in the downstream side of the secondary transfer
roller 36 in the sheet conveying direction, provided is a fixing
device 20 for fixing the unfixed image that has been trans-
ferred on the sheet P. An inlet sensor 40 and an exit sensor 41
for sensing the passage of the sheet are provided in the
upstream side and in the downstream side, respectively, of the
fixing device 20 in the sheet conveying direction.

Furthermore, in the downstream side of the fixing device
20 in the sheet conveying direction of the conveying path R, a
pair of ejecting rollers 13 is provided at the discharge section
for discharging the sheet out of the apparatus. Further, on the
top surface of the printer unit, provided is a discharge tray 14
for stacking the sheets that have been discharged out of the
apparatus.

Next, the fundamental operation of the printer according to
the present embodiment will be described. Upon the image
creation operation being started, each photosensitive element
5 in each of the image creation units 4Y, 4M, 4C, and 4K is
rotation-driven clockwise when viewing FIG. 1 by a not-
illustrated driving device, and the surface of each photosen-
sitive element 5 is evenly charged in a predetermined polarity
by the charging device 6. Laser beams from the exposing
device 9 are irradiated onto the surfaces of respective charged
photosensitive elements 5, and electrostatic latent images are
formed on the respective photosensitive elements 5. At this
step, the image information exposed on each of the photosen-
sitive elements 5 is the single-color image information in
which a desired full-color image is separated into the color
information of yellow, magenta, cyan, and black. As such, the
toner is supplied by each developing device 7 to the electro-
static latent image formed on each photosensitive element 5
and thereby the electrostatic latent image appears (is visual-
ized) as a toner image.

Further, upon the image creation operation being started,
the secondary transfer backup roller 32 is rotation-driven
anticlockwise when viewing FIG. 1 and causes the interme-
diate transfer belt 30 to rotate in the direction indicated by the
arrow in FIG. 1. Then, each primary transfer roller 31 is
applied with a voltage which is of the opposite polarity to the
charged polarity of the toner and is controlled in a constant
voltage or a constant current. Thereby, a transfer electric field
is formed in the primary transfer nip between each primary
transfer roller 31 and each photosensitive element 5.

Then, in response to the rotation of each photosensitive
element 5, when the toner image for each color on the pho-
tosensitive element 5 reaches the primary transfer nip, the
transfer electric field formed in the primary transfer nip
allows the toner image on each photosensitive element 5 to be
sequentially overlapped and transferred on the intermediate
transfer belt 30. Thus, the full-color toner image is carried on
the surface of the intermediate transfer belt 30. Further, the
toner on each photosensitive element 5 which has not been
transferred to the intermediate transfer belt 30 is removed by
the cleaning device 8. Then, the charge is removed from the
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surface of each photosensitive element 5 by a not-illustrated
charge removing device and the surface potential is initial-
ized.

In the lower part of the printing device, the paper feeding
roller 11 starts a rotation-drive and the sheet P is carried out
from the paper feed tray 10 to the conveying path R. The sheet
P carried out to the conveying path R is adjusted in timing by
the timing adjustment rollers 12 and is sent to the secondary
transfer nip between the secondary transfer roller 36 and the
secondary transfer backup roller 32. At this step, the second-
ary transfer roller 36 is applied with a transfer voltage whose
polarity is opposite to the toner charge polarity of the toner
image on the intermediate transfer belt 30, and thereby the
transfer electric field is formed on the secondary transfer nip.

Then, in response to the revolving of the intermediate
transfer belt 30, when the toner image on the intermediate
transfer belt 30 reaches the secondary transfer nip, the trans-
fer electric field formed at the secondary transfer nip allows
the toner image on the intermediate transfer belt 30 to be
transferred on the sheet P all together. Further, the remaining
toner on the intermediate transfer belt 30 which was not
transferred on the sheet P at that time is removed by the belt
cleaning device 35, and the removed toner is conveyed to and
collected in the not-illustrated waste toner container.

Then, the sheet P is conveyed to the fixing device 20 and the
toner image on the sheet P is fixed to that sheet P by the fixing
device 20. The sheet P is then discharged out of the apparatus
by the pair of ejecting rollers 13 and stacked in the discharge
tray 14.

The description above is directed to the printing operation
when forming a full-color image on the sheet. It is of course
possible for the present image forming apparatus to use any
one of the four image creation units 4Y, 4M, 4C, and 4K to
form a single-color image, or use two or three of the image
creation units to form a two-color or three-color image.

Next, the arrangement of the fixing device 20 will be
described. As illustrated in FIG. 2, the fixing device 20 has a
fixing belt 21 as a rotatable fixing member, a pressing roller
22 as a pressing member facing to the fixing belt 21, and a
halogen heater 23 as a heating source for heating the fixing
belt 21. Further, the fixing device 20 includes a nip forming
member 24 and a stay 25 as a support member arranged inside
the fixing belt 21, and a reflector member 26 for reflecting the
light radiated from the halogen heater 23 to the fixing belt 21.
The temperature of the fixing belt 21 is sensed by a tempera-
ture sensor 27 as a temperature sensing unit, and the tempera-
ture of the pressing roller 22 is sensed by a thermistor 29 as a
temperature sensing unit. Furthermore, the fixing device 20
includes a detaching member 28 for detaching the sheet from
the fixing belt 21, and a not-illustrated pressing unit for press-
ing the pressing roller 22 against the fixing belt 21.

The fixing belt 21 is made of a thin endless belt member
(including a film) having plasticity. More specifically, the
fixing belt 21 includes a base material for the inner circum-
ference side formed of a material having a large thermal
expansion such as nickel, SUS (Steel Use Stainless), or the
like, and a mold releasing layer for the outer circumference
side formed of tetrafluoroetylene-perfluoroalkylvinylether
copolymer (PFA), polytetrafluoroethylene (PTFE), or the
like. Further, an elastic layer formed of a rubber material such
as a silicon rubber, a foam silicon rubber, a fluorine rubber, or
the like may be interposed between the base material and the
mold releasing layer.

The pressing roller 22 includes a core metal 224, an elastic
layer 225 provided on the surface of the core metal 22a and
made of a foam silicon rubber, a silicon rubber, a fluorine
rubber, and the like, and a mold releasing layer 22¢ made of
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the PFA, the PTFE, or the like and provided on the surface of
the elastic layer 22b. The pressing roller 22 is pushed against
the fixing belt 21 by the not-shown pressing unit and is in
contact with the nip forming member 24. At the portion where
the pressing roller 22 and the fixing belt 21 are pressed against
each other, the elastic layer 225 of the pressing roller 22 is
crushed, and thereby a nip portion N with a predetermined
width is formed. Further, the pressing roller 22 is arranged so
as to be rotation-driven by a motor M1 as a driving unit
provided to the printer unit, as illustrated in FIG. 1. In
response that the pressing roller 22 is rotation-driven, the
driving force is transferred to the fixing belt 21 at the nip
portion N and the fixing belt 21 rotates in response. It should
be noted that the driving unit of the pressing roller 22 is
separated from the driving unit of the pair of ejecting rollers
13, and thus the pair of ejecting rollers 13 are driven by a
driving motor M2 that is a separate from that of the driving
unit of the fixing unit (see FIG. 1). Further, as a way to
separate the driving of the discharging unit, the driving of one
motor may be divided by a clutch or the like to drive the
respective motors independently.

Although the pressing roller 22 is a hollow roller in the
present embodiment, a solid roller may be employed. Further,
a heating source such as a halogen heater may be arranged
inside the pressing roller 22. Without the elastic layer, the
smaller heat capacity may allow for the improved fixity, but
fine unevenness on the belt surface is likely to be transferred
to the image and cause the gloss unevenness to occur in the
mat portion of the image when the unfixed toner is crushed
and fixed. In order to prevent this, it is desirable to provide the
elastic layer having the thickness of 100 um or more to the
pressing roller 22. With the elastic layer having the thickness
01 100 um or more, the elastic deformation of the elastic layer
allows for absorption of the fine unevenness, so that the gloss
unevenness can be prevented. While the elastic layer 225 may
be a solid rubber, a sponge rubber may be used when no
heating source is inside the pressing roller 22. The sponge
rubber is more preferable because it allows for higher thermal
insulation, so that the heat of the fixing belt 21 is not likely to
be dispersed. Further, the arrangement of the fixing member
and the pressing member is not limited to the case where they
are pressed against each other and may be simply in contact
with each other without being pressed. Further, although not
illustrated, the fixing device 20 has a pressing force varying
mechanism for changing the pressing force for pressing the
pressing roller 22 against the fixing belt 21.

In the present embodiment, the halogen heater 23 includes
two halogen heaters 23 A (first halogen heater) and 23B (sec-
ond halogen heater). Both ends of the respective halogen
heaters 23 A and 23B are fixed to a side plate (not illustrated)
of'the fixing device 20. Each of the halogen heaters 23A and
23B is configured so that the output is controlled to generate
heat by a power supply unit provided to the printer unit, and
the output control is performed based on the sensing result of
the surface temperature of the fixing belt 21 by the tempera-
ture sensor 27. Such output control of the heaters 23A and
23B allows the temperature (fixing temperature) of the fixing
belt 21 to be set to a desired value. It should be noted that the
halogen heater 23 that is a heating source may be one heater
for the entire area where the sheet can pass through, as illus-
trated in FIG. 10. Alternatively, the halogen heater 23 may be
three heaters 23 A, 23B, and 23C or more than three heaters
that can heat different areas where sheet can pass through,
respectively, as illustrated in FIG. 11. Further, the heating
source for heating the fixing belt 21 may be a heat generating
element other than the halogen heater, such as a ceramic
heater or an IH heater.
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The nip forming member 24 is arranged along a length in
the axial direction of the fixing belt 21 or the axial direction of
the pressing roller 22, and fixedly supported by a stay 25. This
arrangement supports the pressure from the pressing roller 22
to prevent the nip forming member 24 from warping, so that
an even width of the nip can be obtained along the axial
direction of the pressing roller 22. In addition, it is desirable
that the stay 25 be formed of the metal material such as
stainless or iron having a high mechanical strength to be
satisfactory for the function to prevent the warpage of the nip
forming member 24. Furthermore, the stay 25 is formed to
have a laterally long cross section extended in the pressing
direction of the pressing roller 22, resulting in a larger section
modules, which allows for the improved mechanical strength
of the stay 25.

Further, the nip forming member 24 is made of a heat
resisting member whose resistance temperature is equal to or
more than 200° C. Accordingly, the deformation of the nip
forming member 24 due to the heat is prevented in the range
of'the toner fixing temperatures, and the stable state of the nip
portion N is ensured to stabilize the quality of the output
image. For the nip forming member 24, general heat-resistant
resin such as polyether sulphone (PES), polyphenylene sul-
fide (PPS), liquid crystal polymer (LLCP), polyether nitrile
(PEN), polyamide imide (PAI), polyether ether ketone
(PEEK), and the like may be used. In the present embodi-
ment, the LCP is used.

Further, the nip forming member 24 has a low friction sheet
240 on its surface. When the fixing belt 21 rotates, the fixing
belt 21 slides on the low friction sheet 240, so that the driving
torque generated at the fixing belt 21 is reduced. Thus, the
load caused by the friction force to the fixing belt 21 is
reduced.

A reflector member 26 is arranged between the stay 25 and
the halogen heater 23. With the reflector member 26 arranged
in this manner, the light radiated from the halogen heater 23 to
the stay 25 is reflected to the fixing belt 21. Consequently, the
light irradiated to the fixing belt 21 can be increased, which
allows the fixing belt 21 to be efficiently heated. Further, the
transfer of the radiation heat from the halogen heater 23 to the
stay 25 can be suppressed, also allowing for energy saving.

Further, in the fixing device 20 according to the present
embodiment, various ideas on configuration are implemented
in order to further improve the energy saving property, a fast
printing time, and the like.

Specifically, the fixing belt 21 can be directly heated at an
area other than the nip portion N by the halogen heater 23
(direct heating system). In the present embodiment, nothing
is interposed in the left area of the spaces between the halogen
heater 23 and the fixing belt 21 when viewing FIG. 2 and, in
that area, the radiation heat from the halogen heater 23 is
directly provided to the fixing belt 21.

Further, in order to reduce the heat capacity of the fixing
belt 21, the fixing belt 21 is formed thinner with a smaller
diameter. Specifically, the respective widths of the base mate-
rial, the elastic layer, and the mold releasing layer are set in
the ranges of 20 to 100 pm, 100 to 300 pm, and 5 to 50 pm so
that the entire thickness is set to 0.45 mm or less. Further, the
diameter of the fixing belt 21 is set to 20 to 40 mm. In order to
further reduce the heat capacity, the entire thickness of the
fixing belt 21 is desirably 0.3 mm or less, and more desirably
0.2 mm or less. Further, the diameter of the fixing belt 21 is
desirably 30 mm or less. The fixing belt can be obtained by
baking the elastic layer to the base material and coating it with
the mold releasing layer.

It should be noted that, in the present embodiment, the
diameter of the pressing roller 22 is set to 20 to 40 mm, and the
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diameter of the fixing belt 21 and that of the pressing roller 22
are the same. However, the arrangement is not limited to the
above. For example, it may be formed such that the diameter
of'the fixing belt 21 is smaller than the diameter of the press-
ing roller 22. In this case, since the curvature of the fixing belt
21 is smaller than that of the pressing roller 22 in the nip
portion N, the sheet P discharged from the nip portion N can
be easily detached from the fixing belt 21.

As aresult of the reduced diameter of the fixing belt 21, the
space inside the fixing belt 21 is reduced. Therefore, in the
present embodiment, the stay 25 is bent at its both ends to
form a concave shape and the halogen heater 23 is accommo-
dated inside the portion formed in the concave shape, which
allows the stay 25 and the halogen heater 23 to be arranged
even in a smaller space.

Further, in order to arrange a larger stay 25 even in the small
space, the nip forming member 24 is, by contrast, formed
more compact. Specifically, the width of the nip forming
member 24 in the sheet conveying direction is formed smaller
than the width of the stay 25 in the sheet conveying direction.
Furthermore, in FIG. 2, h1 and h2 represent respective heights
of'an upstream end 24a and a downstream end 245 in the sheet
conveying direction of the nip forming member 24 from the
nip portion N (or its virtual extension line E). Then, assuming
that h3 represents the maximum height of a portion of nip
forming member 24 other than the upstream end 24qa and the
downstream end 245 from the nip portion N (or its virtual
extension line E), it is configured to satisty h1=<h3 and h2<h3.

This arrangement results in that the upstream end 24a and
the downstream end 245 of the nip forming member 24 are
not interposed between each of the bent parts of the upstream
side and the downstream side of the stay 25 in the sheet
conveying direction and the fixing belt 21, so that each bent
part can be arranged close to the inner circumference surface
of the fixing belt 21. Therefore, the larger stay 25 can be
arranged within the limited space inside the fixing belt 21, and
thus the strength of the stay 25 can be ensured. As a result, the
warping of the nip forming member 24 by the pressing roller
22 can be prevented, allowing for the improved fixity.

Described below is the fundamental operation of the fixing
device according to the present embodiment. Once the power
switch of the printer unit is turned on, the halogen heater 23 is
supplied with power and the pressing roller 22 starts rotation-
driving clockwise when viewing FIG. 2. Thereby, the friction
force against the pressing roller 22 causes the fixing belt 21 to
rotate anticlockwise in response, when viewing FIG. 2.

Then, the sheet P on which the unfixed toner image T is
carried at the printing process as described above is conveyed
in the direction of the arrow A1 in FIG. 2 while being guided
by a guide plate 37, and is sent into the nip portion N that is in
a state of being pressed. The toner image T is then fixed on the
surface of the sheet P by the heat from the fixing belt 21 heated
by the halogen heater 23 and the pressing force between the
fixing belt 21 and the pressing roller 22.

The sheet P on which the toner image T has been fixed is
conveyed out of the nip portion N to the direction of the arrow
A2 in FIG. 2. At this step, in response to that the leading end
of'the sheet P comes into contact with the end of a detaching
member 28, the sheet P is detached from the fixing belt 21.
Then, the detached sheet P is discharged out of the apparatus
by the pair of ejecting rollers 13 and stacked in the discharge
tray 14 as described above.

Described below is the heating of the fixing belt 21 in the
axial direction. As can be seen from FIG. 3, the first halogen
heater 23A and the second halogen heater 23B have heat
generating portion(s) in the positions different from each
other. That is, the first halogen heater 23 A has a heat gener-
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ating portion (light emitting portion) 23A1 lying at the center
portion in its longitudinal direction over a predetermined
range. In the present embodiment, the heat generating portion
23A1 is provided in the range of 200 to 220 mm laterally
symmetrically to the center in the longitudinal direction of the
first halogen heater 23A. On the other hand, the second halo-
gen heater 23B has heat generating portions (light emitting
portions) 23B1 at its both ends in the longitudinal direction.
In the present embodiment, the heat generating portions 23B1
are provided in the longitudinal direction so as to cover the
outside areas of the area corresponding to the heat generating
portion 23A1 of the first halogen heater 23A outward to the
both ends of the belt width. Here, the sheet conveying width
ofasheet of the A3 size and a sheet of the A4 size in the lateral
direction is 297 mm and therefore the total length of the
length of the heat generating portion 23 A1 of'the first halogen
heater 23A and the length of the heat generating portions
23B1 of the second halogen heater 23B is set to 300 to 330
mm to have a longer width than the sheet conveying width as
described above. Accordingly, the heat generated at the outer
end areas of the heat generating portions 23B1 is smaller (the
light emission intensity is weaker), causing a decrease in
temperature. Thus, it is necessary to use the portion having a
greater heat (heating intensity) than a predetermined value for
the sheet conveying area.

In the present embodiment, two thermopiles are provided
as the temperature sensor 27 for sensing the temperature of
the fixing belt 21 as illustrated in FIGS. 2 and 3. A first
thermopile 27A is set so as to sense the temperature of the
middle area of the fixing belt 21 correspondingly to the heat
generating portion 23A1 of the first halogen heater 23A. A
second thermopile 27B is set so as to sense the temperature of
the end area of the fixing belt 21 correspondingly to the heat
generating portion 23B1 of the second halogen heater 23B.

As illustrated in FIG. 3, a thermistor (pressing thermistor)
29 for sensing the temperature of the pressing roller 22 is
provided.

The halogen heater 23 is configured to have a heater and
halogen sealed in a glass tube. Thus, after the heater is turned
off, the heat accumulated in the glass tube will be still radi-
ated. Therefore, when the halogen heater is used as a heating
source, the fixing belt 21 will be temporarily heated by the
remaining heat in the glass tube after the heater is turned off.
Further, while the heat of the fixing belt is removed by the
sheet P during sheet conveyance at the fixing nip N, no heat is
released via the sheet P after the rear end of the sheet exits the
fixing nip N (sheet conveyance is completed). Thus the tem-
perature of the fixing belt may rise.

In FIG. 4, (a) illustrates the changes in temperature of the
fixing belt when the fixing belt 21 is rotated until the pair of
ejecting rollers 13 stops after the halogen heater 23 is turned
off, and (b) illustrates the changes in temperature of the fixing
belt when the rotation of the fixing belt 21 stops at substan-
tially the same time as the turning off of the halogen heater 23.
It should be noted that (a) and (b) of FIG. 4 illustrate, as an
example, the case where the sheet conveyance is completed at
the same time as the turning off of the halogen heater.

As such, the driving of the fixing device 20 stops before the
driving of the discharging unit stops, which can facilitate the
energy saving. In particular, the driving of the fixing device 20
has a greater torque than the driving of the discharging unit
and the like, and therefore, stopping the driving as early as
possible is a quite effective way for energy saving.

In the fixing device having the arrangement corresponding
to (b) of FIG. 4, however, the rotation of the fixing belt 21
stops at the same time as the turning off of the heater. There-
fore, the temperature of the fixing belt surges without heat
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release, and there is likelihood that the upper limit tempera-
ture is exceeded and the belt is broken depending on the heat
accumulation state of the belt. On the other hand, in the fixing
device having the arrangement corresponding to (a) of FIG. 4,
since the heat of the fixing belt 21 is released by its rotation
after the turning off of the heater, the rise in temperature of the
fixing belt 21 is slow.

From the above finding, the fixing device of the present
embodiment is configured such that the heat of the fixing belt
21 is released based on the detection value of the thermopile,
which is the temperature sensor 27, after the fixing belt 21
stops rotating. The heat can be released, for example, by
rotating the fixing belt 21 by the fixing motor M1. Specifi-
cally, as illustrated in FIG. 5, after the fixing motor M1 is
stopped, the temperature of the fixing belt 21 is monitored for
a predetermined time period. Then, at the time when the
temperature conversion value D of the fixing belt 21 reaches
or exceeds a predefined temperature that is less than the upper
limit temperature, the fixing motor M1 is started up to rotate
the fixing belt 21 for heat release. Accordingly, the overheat
of the fixing belt 21 can be prevented as represented by the
solid line in FIG. 5. It should be noted that the broken line in
FIG. 5 represents the expected changes in temperature of the
fixing belt 21 when the fixing belt 21 stops at the same time as
the turning off of the heater and thereafter the stop state of the
fixing belt 21 is maintained.

In the image forming apparatus such as the present printer
and the like, the fixing device 20 is stopped when an abnor-
mality occurs during the successive conveyance of the sheets.
Insuch asituation, a problem of the kink, the belt breakage, or
the like may occur in the fixing device 20 having the thin
fixing belt 21 having a smaller heat capacity for the reduction
of warm-up time and the reduction of consumption energy.

FIG. 6 illustrates the causes of abnormalities and the like
for the stop of the rotation of the fixing belt 21 and the turning
off of the heating source.

InFIG. 6, the cause of the abnormalities is categorized into:
abnormalities of the fixing device 20, abnormalities of other
devices than the fixing device 20, paper jam (occurring at the
upstream side of the fixing device 20 in the conveying direc-
tion), paper jam (occurring at the downstream side of the
fixing device 20 in the conveying direction), shortage of the
tonner, a fully filled waste toner bottle, and end of life of the
fixing device 20. The abnormalities of the fixing device 20,
the abnormalities of devices other than the fixing device 20,
and the end of life of the fixing device 20 are categorized into
one of the states at the occurrence of the abnormalities,
namely, during-sheet-conveyance, during-warm-up, and dur-
ing-standby, while the paper jam (occurring at the upstream
side of the fixing device 20 in the conveying direction), the
paper jam (occurring at the downstream side of the fixing
device 20 in the conveying direction), the shortage of the
tonner, and the fully filled waste toner bottle are categorized
into solely to the during-sheet-conveyance state.

As the abnormalities of the fixing device 20, detection of a
high temperature or an abnormality of the temperature sensor
is expected, and the fixing device 20 must be immediately
stopped in any case because of the possibility of smoke emis-
sion or ignition. For the abnormalities of devices other than
the fixing device and the end of life of the fixing device 20, the
immediate step of the fixing device 20 is not necessary, it
should be stopped after the sheet P on conveyance is dis-
charged in the case of the during-sheet-conveyance, while it
should be immediately stopped in the case of the during-
warm-up and the during-standby. When the paper jam occurs
in the upstream side of the fixing device 20 in the conveying
direction, the fixing device 20 should be immediately stopped
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because no further sheet conveyance is allowed. When the
paper jam occurs in the downstream side of the fixing device
20 in the conveying direction, the sheet P that has been con-
veyed to the fixing device 20 may be discharged. Also in the
cases of the shortage of the toner and the fully filled waste
toner bottle, since the immediate stop of the fixing device 20
is not necessary, it should be stopped after the sheet P during
conveyance is discharged.

Inthe case that the fixing device 20 is immediately stopped
because of the abnormality of the fixing device 20 during
conveyance or the occurrence of the paper jam in the
upstream side of the fixing device 20 in the conveying direc-
tion, it is expected that the sheet P on conveyance is caught in
the nip portion of the fixing device 20. Therefore, continuous
rotation of the fixing device may cause damage to other
devices. Further, in case where the sheet P stops while wind-
ing around the fixing belt 21 or the pressing roller 22 without
being detached therefrom, further rotation under the state
may cause damage to the thermopile as the temperature sen-
sor 27 or the thermistor 29. Therefore, when the immediate
stop is made during sheet conveyance, the pressing roller 22
is reverse-rotated for one turn without depressurizing the
pressing force. The reverse rotation of one turn or less of the
fixing belt 21 does not cause the sheet P wound around the
fixing belt 21 or the pressing roller 22 to do damage to the
thermopile 27A, 27B, or the thermistor 29. Further, since the
reverse rotation is one turn only and the conveying distance is
about 100 mm, the rotation may not cause damage to the
transfer device arranged in the upstream side in the conveying
direction. The rotation speed for this action is desirably at a
low level, such as a line speed of 50 to 80 mm/sec in order to
increase the rotation time as much as possible.

At the occurrence of abnormalities other than the case that
requires to reverse-rotate the pressing roller 22 for one turn,
the intermittent rotation as described later in detail is per-
formed until the temperature drops to 180° C. or less. FIG. 7
is a flowchart illustrating the flow of the control for the inter-
mittent rotation.

In FIG. 7, there may be an occurrence of the abnormality of
the fixing device 20 except when it is during sheet convey-
ance, the abnormality of other device than the fixing device,
the life of the fixing device, and the abnormalities of the paper
jam in the downstream side of the fixing device 20 in the
conveying direction, the shortage of the toner, and the fully
filled waste toner bottle (step S1B). In response to the occur-
rence of these abnormalities, the rotation of the fixing belt is
immediately stopped except when it is during sheet convey-
ance, while the motor M1 is turned off to stop the fixing belt
after the sheet P on conveyance is discharged when it is during
sheet conveyance, and then the heater is turned off (step S2B).
Further, it is determined whether at least one of the sensed
temperatures of the center thermopile 27A and the end ther-
mopile 27B is 180° C. or more (step S3B). It should be noted
that the reason for the threshold temperature being 180° C. is
that, considering that the temperature during sheet convey-
ance is 140 to 160° C., the temperature of 180° C. or less is
within the temperature deviation which does not deteriorate
the fixing belt 21.

At step S3B as described above, if at least one of the sensed
temperatures of the thermopiles 27A and 27B is 180° C. or
more, the fixing belt 21 is rotated (step S4B) while the heater
is still in the off state. Then, at step S5B, it is monitored
whether the rotation continues for 10 seconds and, if the 10
seconds have elapsed, the rotation of the fixing belt 21 is
stopped (step S6B). If the 10 seconds have not elapsed, the
flow returns to step S4B.
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Next, it is monitored whether 60 seconds have elapsed
since the occurrence of the abnormality (step S7B). If the 60
seconds have elapsed, the rotation of the fixing belt 21 is
stopped and the pressuring of the pressing roller 22 is depres-
surized (step S8B), and the flow ends. If it is not determined
at step S7B that the 60 seconds have not elapsed, the flow
returns to step S2B. It should be noted that, when the pressing
force varying mechanism of the pressing roller 22 employs a
cam (not illustrated) to perform the pressuring, the cam stops
at the position where the weakest or no pressure is present. In
the case where the pressuring is turned on and off by a sole-
noid and the like, the pressure is turned to an off state.

Further, all the sensed temperatures of the thermopiles 27A
and 27B are lower than 180° C. at step S3B as described
above, it is monitored whether 60 seconds have elapsed since
the occurrence of the abnormality (step S7B'). If the 60 sec-
onds have elapsed, the flow ends after the depressurizing at
step S8B and, if it is not determined that the 60 second have
not elapsed, the flow returns to step S2B.

As such, in the cases of the abnormalities that do not
require the immediate stop, the intermittent rotation accord-
ing to the flow illustrated in FIG. 7 is performed. FIG. 8 is a
view illustrating the operation of the driving motor M1 and
the temperature profile during the intermittent rotation. As is
clear from FIG. 8, when an abnormality occurs during sheet
conveyance, during warm-up, or during print preparation, the
power supply to the halogen heater 23 is stopped and the
rotation of the driving motor M1 is also stopped. If the tem-
perature of the center thermopile 27A exceeds 180° C. or if
the temperature of the end thermopile 27B exceeds 180° C.
after the stop, the driving motor is rotated for 10 seconds. At
this step, no power is supplied to the halogen heater 23. After
the 10 seconds have elapsed, if the temperature of the center
thermopile 27A again exceeds 180° C. or if the temperature of
the end thermopile 27B again exceeds 180° C., the driving
motor is rotated for another 10 seconds. The above operation
is repeated and, if the temperature at the time when the driving
motor M1 stops is equal to or less than 180° C., the rotation is
finished. Also, if 60 seconds have elapsed since the occur-
rence of the abnormality, the rotation is finished.

As such, when the temperature of the heater is high, the
fixing belt 21 is rotated even after the stop due to the abnor-
mality, so that the fixing belt 21 is not partially heated and thus
the temperature deviation in the circumferential direction can
be reduced. Thereby, the occurrence of the kink of the fixing
belt 21, as described above, can be prevented. The pressing
force varying mechanism maintains its pressing force thathas
been exhibited before the occurrence of the abnormality dur-
ing the rotation of the fixing belt 21.

In addition, FIG. 9 is a block diagram illustrating an
example of a control device 50 for performing the above
control. An engine controller 51 of the control device 50
controls the signaling with the halogen heater 23, the tem-
perature sensors 27 including the center thermopile 27A and
the end thermopile 27B, the driving motor M1 for driving the
pressing roller, and so on.

With the intermittent rotation as the rotation of the fixing
belt 21, the rotation is performed only for the timing neces-
sary for obtaining its effect, which can prevent the failure of
the fixing belt 21. In the case of the shortage of the tonner or
the fully filled waste toner bottle, however, the cover may be
opened for replacement and, therefore, the fixing device can-
not berotated in these cases. Therefore, instead of performing
the intermittent rotation as described above, it may be con-
figured to continue the rotation for a predetermined time to
disperse the heat as quick as possible immediately after the
occurrence of the abnormality before the cover is opened.
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Further, in response to the opening of the cover, which is
not limited to the time when the abnormality occurs, the
image forming apparatus stops the operation of the machin-
ery and thus the fixing device 20 is also stopped. In this state,
since the main power supply is not turned off in the present
invention, the driving of the fixing device is solely stopped
after the intermittent rotation described above is performed.

It should be noted that, when the fixing belt 21 is rotated in
response to the occurrence of the abnormality, the partial
heating of the fixing belt 21 can be consistently prevented
even through the fixing belt 21 is rotated for 60 seconds after
the occurrence of the abnormality. In this case, unlike the
intermittent rotation as described above, there may be a case
where the rotation is performed for the time longer than is
necessary. The rotation for the time longer than is necessary
may cause degeneration in the durability of the member, and
thus the rotation of the fixing belt 21 when the abnormality
occurs is preferably the intermittent rotation.

Further, when the abnormality occurs, there is likelihood
that the main power supply is turned off. The turning off of the
main power supply may be refused for a predetermined time
from the occurrence of the abnormality. Further, taking into
consideration that the power supplied from the main power
supply may be shut down, an auxiliary power source may be
installed to supply the power at the time of the shut-down and
start or continue the rotation of the fixing belt 21 as described
above.

Although the embodiment has been described to be applied
to the fixing device in which the support member is provided
inside the plastic fixing belt as the fixing member, it may be
applied to the fixing device in which the fixing member
includes the fixing belt provided in a hanging manner
between the fixing roller and the heating roller.

According to the embodiments, when an abnormality
occurs inside the image forming apparatus, the operation
during the image forming, including the turning off of the
heating source of the fixing device, is stopped and the rotation
of'the fixing member is controlled after the stop. Accordingly,
the fixing member is not partially heated, which can reduce
the local increase of the temperature. Therefore, the present
invention can prevent the occurrence of the problems such as
the breakage of the fixing member at the stop due to the
abnormal state.

Although the invention has been described with respect to
specific embodiments for a complete and clear disclosure, the
appended claims are not to be thus limited but are to be
construed as embodying all modifications and alternative
constructions that may occur to one skilled in the art that
fairly fall within the basic teaching herein set forth.

What is claimed is:
1. An image forming apparatus comprising:
a fixing device including
a rotatable endless fixing member,
a nip forming member arranged inside the fixing mem-
ber,
apressing member in contact with the nip forming mem-
ber via the fixing member, and
a heating source configured to heat the fixing member,
wherein, when an abnormality occurs in at least one of the
fixing device and other devices included in the image
forming apparatus, an executing operation of the image
forming apparatus is stopped and, after stopping, the
fixing member is rotated when a temperature of the
fixing member is equal to or more than a predetermined
temperature.
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2. The image forming apparatus according to claim 1,
wherein rotation of the fixing member is performed only in a
predefined time from the occurrence of the abnormality.

3. The image forming apparatus according to claim 1,
wherein

when the temperature of the fixing member is equal to or

more than the predetermined temperature, rotation of
the fixing member is stopped, and

when the temperature of the fixing member is still equal to

or more than the predetermined temperature after the
rotation of the fixing member is stopped, the fixing
member is rotated for a predetermined time in an inter-
mittent manner.

4. The image forming apparatus according to claim 3,
wherein the intermittent rotation is performed only when the
abnormality of the image forming apparatus occurs during
sheet conveyance and the rotation is stopped after a recording
medium that has been on conveyance in the fixing device at a
time of occurrence of the abnormality is discharged, or when
the abnormality occurs during warm-up or during standby.

5. The image forming apparatus according to claim 1,
wherein when the abnormality of the image forming appara-
tus occurs during sheet conveyance and rotation of the fixing
member is stopped before a recording medium that has been
on conveyance in the fixing device at a time of occurrence of
the abnormality is discharged, a reverse driving of the fixing
device for one turn or less is performed.

6. The image forming apparatus according to claim 1 fur-
ther comprising a pressing force varying mechanism config-
ured to change a pressing force between the fixing member
and the pressing member, wherein

during rotation of the fixing member after the abnormality

of the image forming apparatus occurs, a pressing force
that has been exhibited before the occurrence of the
abnormality is maintained.

7. The image forming apparatus according to claim 1,
wherein, during rotation of the fixing member after the abnor-
mality of the image forming apparatus occurs, the rotation of
the fixing member is performed even after a cover of the
image forming apparatus is opened.

8. The image forming apparatus according to claim 1 fur-
ther comprising an auxiliary power supply device, wherein

when power supplied from a power supply is shut down

during rotation of the fixing member after the abnormal-
ity of the image forming apparatus occurs, the rotation of
the fixing member is continued due to power supplied
from the auxiliary power supply device.

9. The image forming apparatus according to claim 1,
wherein

the stopping of the executing operation of the image form-

ing apparatus includes turning off the heating source.

10. An image forming apparatus comprising:

a fixing device including

a rotatable endless fixing member,

a nip forming member arranged inside the fixing mem-
ber,

apressing member in contact with the nip forming mem-
ber via the fixing member, and

a heating source configured to heat the fixing member;

a sensor to detect an abnormality; and

a controller to stop an operation of the image forming

apparatus,

wherein, when the sensor detects that the abnormality

occurs in at least one of the fixing device and other
devices included in the image forming apparatus, the
controller stops an executing operation of the image
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forming apparatus and, after stopping, the controller
controls the fixing member to rotate when a temperature
of the fixing member is equal to or more than a prede-
termined temperature.

11. The image forming apparatus according to claim 10,
wherein the controller controls rotation of the fixing member
to be performed only in a predefined time from the occurrence
of the abnormality.

12. The image forming apparatus according to claim 10,
wherein

when the sensor detects that the temperature of the fixing

member is equal to or more than the predetermined
temperature, the controller controls rotation of the fixing
member to stop, and

when the sensor detects that the temperature of the fixing

member is still equal to or more than the predetermined
temperature after the rotation of the fixing member is
stopped, the controller controls the fixing member to be
rotated for a predetermined time in an intermittent man-
ner.

13. The image forming apparatus according to claim 12,
wherein the controller controls the intermittent rotation to be
performed only when the sensor detects that the abnormality
of the image forming apparatus occurs during sheet convey-
ance and controls the rotation to be stopped after a recording
medium that has been on conveyance in the fixing device at a
time of occurrence of the abnormality is discharged, or when
the sensor detects that the abnormality occurs during warm-
up or during standby.

14. The image forming apparatus according to claim 10,
wherein when the sensor detects that the abnormality of the
image forming apparatus occurs during sheet conveyance and
rotation of the fixing member is stopped before a recording
medium that has been on conveyance in the fixing device at a
time of occurrence of the abnormality is discharged, the con-
troller controls a reverse driving of the fixing device for one
turn or less to be performed.

15. The image forming apparatus according to claim 10
further comprising a pressing force varying mechanism con-
figured to change a pressing force between the fixing member
and the pressing member, wherein

during rotation of the fixing member after the sensor

detects that the abnormality of the image forming appa-
ratus occurs, a pressing force that has been exhibited
before the occurrence of the abnormality is maintained.

16. The image forming apparatus according to claim 10,
wherein, during rotation of the fixing member after the sensor
detects that the abnormality of the image forming apparatus
occurs, the controller controls the rotation of the fixing mem-
ber to be performed even after a cover of the image forming
apparatus is opened.

17. The image forming apparatus according to claim 10
further comprising an auxiliary power supply device, wherein

when power supplied from a power supply is shut down

during rotation of the fixing member after the abnormal-
ity of the image forming apparatus occurs, the controller
controls the rotation of the fixing member to be contin-
ued due to power supplied from the auxiliary power
supply device.

18. The image forming apparatus according to claim 10,
wherein

the stopping of the executing operation of the image form-

ing apparatus includes the controller turning off the
heating source.



